The prevalance of anemia shows an ascending trend annually in Indonesia. The Indonesia Demographic and Health Survey in 2012 reported that the prevalence rate of anemia in Indonesia for adolescent girls in the categories of 5-14 years of age and 10-19 years of age and of 15-24 years of age were 21.7%, 18.4% and 18.4% respectively. Based on the premilinary survey of North Sumatera Health Survey in 2017, there were 322 thousand adolescent girls had symptoms of anemia. The uppermost prevalence levels of anemia incidences in this province were reported in Binjai, Langkat, Deli Serdang, SerdangBedagai and Tebing. According to the preliminary survey among school adolescent girls at the State Senior High School SMA I KutalimBaru in Deli Serdang regency, there were 15 students took breakfast daily, 10 students sometimes took breakfast, 5 students almost never take breakfast, and 12 students limited their food and beverage consumption daily and never obtained health counseling pertaining to anemia.Concerning to this fact, the authors of the present study intended to assess the effectiveness of booklet of anemia on the behavior of school adolescent girls at the State Senior High School I KutalimBaru of Deli Serdang regency in 2018. The sample size was 156 students and samples were divided into two groups, 78 students for the intervension group and 78 students for the control group using stratified random sampling method. Results of the study revealed that the effectiveness of booklet on the knowledge, attitude and hemoglobin levels showed significant difference between the intervention group and the control group with ρ-value (0.000) < α (0.05). It was concluded that booklet of anemia gave a significant impact to the improvement of knowledge, attitude and hemoglobin levels due to anemia. It was suggested to encourage student adolescent girls to consume balanced nutrition, read booklet of anemia, increase and distribute up-date health guidance of anemia and further studies related with the practice of booklet of anemia for adolescent girls in enhancing their life healthy behaviors, such as menstruation, eating behaviors, resting pattern and other healthy behaviors associated with anemia.
Introduction
Anemia is a term referring to a reduction in the number of red blood cells, hemoglobin concentration, or oxygen-binding capacity of Hb (McLean, 2009) . The most common cause of anemia all over the world is lack of iron in micronutrients (WHO, 2012) due to lack of available iron to support normal red cell production (Ciesla, 2011) and it is correlated with decreased cognitive performance (Sachdev et al., 2005; Glazer & Bilenko, 2010) , impaired tissue oxygen delivery, weakness, fatigue, difficulty concentrating, or poor work productivity (Haas & Fairchild, 1989) . Children may have issues with mental and motor development (McCann & Ames, 2007; Beard & Connor, 2003) . Iron-deficiency anemia, especially when severe, is correlated with increased risk of preterm labor, low birth weight (Rasmussen, 2001 ) and child and maternal mortality (Brabin et al., 2001 ) and may predispose to infection (Dunne et al., 2002) and heart failure (Anand, 2008) .
The main important periods in which the need of sufficient and balanced nutrition is the adolescence periods, where growth and development are accelerated (Spear, 2002) . Adolescence are periods when good nutritional diet quality is important to establish healthy dietary behaviors. The influence of peer environment, mass-media, celebrities and school nutrition programs increases rapidly during adolescence (Spronk, 2014) . Thus, early adolescence may be the last moment for implementing sustained healthy school culture and nutrition education addressed to young people before determining their relatively stable eating habits. In this regard, schools are considered as a primary setting for implementing education programs (Hamulka et al., 2018) .
Multiple studies have evaluated knowledge and attitude of adolescent girls pertaining to anemia in the developing countries including in Indonesia (Sinaga, 2013; Caturiyantiningtiyas, 2015; Arini et al., 2017) or outside Indonesia (Baral & Onta, 2009; Shojaeizadeh, 2001; Tesfaye et al., 2015; Angadi & Ranjitha, 2015; Jalambo et al., 2017; Hamnal et al., 2018) .
In view of the local context, the authors of this study conducted the preliminary survey at the State Senior High School I KutalimBaru in Deli Serdang on Januari 2018. Among 30 students, there were 15 students took breakfast daily, 10 students sometimes took breakfast, 5 students almost never take breakfast, and 12 students limited their food and beverage consumption daily and never obtained health counseling pertaining to anemia. Concerning to this fact, this present study was aimed to assess the effectiveness of booklet of anemia on the knowledge, attitude and hemoglobin levels of adolescent girls at the State Senior High School I KutalimBaru in Deli Serdang regency in 2018.
Methods of the Study

Sample Populations and Design of the Study
This study was a cross-sectional study and the samples of this present study were students of the Class X and the Class XI at the State Senior High School 1 KutalimBaru in Deli Serdang. The study was conducted from January until April 2018. The present study compared knowledge, attitude and Hb levels between the intervention group by giving booklet of anemia and the control group without giving booklet of anemia. Minimum sample size for each group was determined using a simple mean formula, N = (1.96 x σ /∆) 2 , with the standard deviation (σ) of 3.4 and the effect size (∆) of 0.75 (Mitra et al., 2012; Lim et al., 2018) . Hence, minimum sample size was 78 respondents for each group and the total samples for the control group and the intervention group were 156 respondents. Theexperimental design used in this present study was two-group pretest-posttest design by comparing two different group tests that consisted of the intervention group (n = 78) and the control group (n = 78) (Siswosudarmo, 2015) . Collection of the study samples was performed using the stratified sampling method.
Measurement of Knowlegde, Attitude and Hemoglobin Levels
The research instrument to collect data of knowledge and attitude of respondents was questionnaire in the form of multiple choice questions that consisted of 10 items of questions for measurement of knowledge and 6 items of questions for measurement of attitude that referred to format of questionaires derived from the widely used Demographic and Health Survey (DHS) (DHS, 2012) , Key Indicators Survey (DHS, 2012) and the study of Angadi and Ranjitha (2016) with some modifications in accordance with the local context of this present study. In addition, interviews were conducted among respondents.
Determination of normal Hb level and non-normal Hb level referred to the hemoglobin values less than 11 g/dL of blood (WHO, 2001 ). Therefore, normal Hb level and non-normal Hb level of respondents in this present study were determined in the range of 12-16 gr/dL of blood and of < 12 gr/L of blood respectively. The method used to measure Hb levels of respondents used the HemoCue method.
Ethical Considerations
All procedures for the treatment of respondents were reviewed and approved by the Research Ethics Committee of the Medan Health Polytechnic.
Data Management and Analysis
Statistical tests used in this present study consisted of normality test, univariate analysis and bivariate analysis with the comparison of data of knowledge, attitude and hemoglobin levels between the intervention group and the control group.Knowledge, attitude and hemoglobin levels were analyzed using unpaired samples t-test at the 95% significant level (α = 0.05).Student t-test was used to compare hemoglobin levels between the control group (n = 78) and the intervention group (n = 78). The collected data were processed and analyzed using SPSS version 17. As shown in Table 1 , 78 respondents (50%) were given the booklet of anemia in the intervention group and 78 respondents (50%) were not given the booklet of anemia in the control group with the total number of respondents were 156 respondents. In Table 2 , frequency distributions of respondents regarding the knowledge of the use of booklet of anemia for the intervention group in the category of good, of moderate, and of poor are 28 respondents (35.90%), 45 respondents (2.9%) and 5 respondents (5.9%) respectively, whereas, frequency distributions of respondents regarding the knowledge of the use of booklet of anemia for the control group in the category of good, of moderate, and of poor are 4 respondents (5.13%), 47 respondents (60.26%) and 27 respondents (34.62%) respectively. In Table 3 , frequency distributions of respondents regarding the attitude of the use of booklet of anemia for the intervention group in the category of positive attitude and of negative attitude are 74 respondents (94.87%) and 4 respondents (5.13%) respectively, whereas, frequency distributions of respondents regarding the attitude of the use of booklet of anemia for the control group in the category of positive attitude and of negative attitude are 14 respondents (17.95%) and 64 respondents (82.05%) respectively. In Table 4 , frequency distributions of respondents concerning the hemoglobin levels for the use of booklet of anemia in the intervention group in the category of normal Hb level (12-16 gr/dL of blood) and non-normal Hb level (< 12 gr/dL of blood) are 73 respondents (93.59%) and 5 respondents (6.41%) respectively, whereas, frequency distributions of respondents regarding the hemoglobin levels for the use of booklet of anemia in the control group in the category of normal Hb level (12-16 gr/dL of blood) and non-normal Hb level (< 12 gr/dL of blood) are 38 respondents (48.72%) and 40 respondents (51.28%) respectively. As shown in Table 5 , data indicate normal distribution as shown in p-values for respondents in the control group and the treatment group of 0.051 and 0.053 > α (0.05). Therefore, independent samples t-test was subsequently conducted because data in the intervention group and the control group indicated normal distribution. In Table 6 , p-value (0.000) < (0.05) or t calculated (-7.095) > t table (-11.795) . Accordingly, H 0 was rejected and Ha was accepted, meaning that there were statistically significant difference of knowledge on the effectiveness of booklet on the knowledge between the intervention group and the control group. As shown in Table 9 , Sig. (2-Tailed) or p-value (0.000) < α (0.05) or t calculated (-6.882) > t table (-11.603 ). Therefore, Ho was rejected and Ha was accepted, meaning that there was significant different attitude between the intervention group and the control group pertaining to the effectiveness of the use of booklet of anemia on the attitude of respondents. In Table 10 , the data showed normal distribution as indicated in the Sig. (2-Tailed) or p-valuefor the control group and the intervention group were 0.079 and 0.200 > α (0.05). For that reason, independent samples t-test was then conducted because data showed normal distribution. (-11.683 ). Accordingly, Ho was accepted and Ha was rejected, meaning that there were statistically significant different of the effect of booklet of anemia on the Hb levels between the control group and the intervention group.
Results
Univariate Analysis
Bivariate Analysis
Discussion
Effectiveness of Booklet of Anemia on the Knowledge of Respondents
Knowledge of adolescent girls at the State Senior High School KutalimBaru in Deli Serdang Regency in 2018 regarding the use of booklet of anemia for the intervention group (n = 78) in the category of good, of moderate, and of poor are 28 respondents (35.90%), 45 respondents (2.9%) and 5 respondents (5.9%) respectively, whereas, frequency distributions of respondents (n = 78) regarding the knowledge of the use of booklet of anemia for the control group in the category of good, of moderate, and of poor are 4 respondents (5.13%), 47 respondents (60.26%) and 27 respondents (34.62%) respectively.
Results of this present study concerning the use of booklet of anemia is not consistent with those of the study of Angadi and Ranjitha (2015) among girls aged 11-15 years from five government schools in urban slums of Davangere City, Karnataka, India that knowledge of adolescent girls was not sufficiently showed significant impacts to the attitude and practice for preventing anemia among girls due to behavioral and physiological factors as well as socioeconomic limitations.
Results of this present study are consistent with the concept of Notoatmodjo (2010) that knowledge is derived from self-experience and other individuals. In this regard, there was a need for education of individuals concerning iron deficiency anemia. The findings indicated that there were poor knowledge, unfavorable attitude and poor practice about the iron deficiency anemia among the students. It was found that the main source of information for the students were family members and school teachers. The teachers and family members training will likely increase students' knowledge, influence their attitudes and motivate their practice.
It is widely acknowledged that no specific curriculum in schools particularly in developing countries that convey the topic of anemia. Other determinants are surrounding environmental factor and self-experience. Surrounding environment gives significant impact on the internalization of knowledge. Interactions between surrounding environment and individual give outcomes to the understanding of knowledge. It means that experience is the source of knowledge as one of the ways to gain the truth of knowledge to search for solutions from past problems. From these experiences, individuals learn on how to grasp certain knowledge for their well-being.
Effectiveness of Booklet of Anemia on the Attitude of Respondents
As shown in this present study, attitude of adolescent girls at the State Senior High School KutalimBaru in Deli Serdang Regency in 2018 regarding the use of booklet of anemia for the intervention group (n = 78) in the category of positive attitude and of negative attitude are 74 respondents (94.87%) and 4 respondents (5.13%) respectively, whereas, frequency distributions of respondents regarding the attitude of the use of booklet of anemia for the control group in the category of positive attitude and of negative attitude are 14 respondents (17.95%) and 64 respondents (82.05%) respectively.
Attitudes are aligned with behavior, indicating that behaviors can inform attitudes (Fishbein, 1967) , and attitudes are influential in attention (Hoffman, 1986) in agreement with the theory of three components of attitude: cognitive, affective, and conative (Ajzen, 1993; Albert et al., 1989; Erwin, 2001; Gable & Wolf, 1993) . The cognitive component is a belief or idea associated with a particular psychological object. The affective component represents the individual's evaluation of the psychological object as well as the emotion associated with that object. The conative-or behavioral-component represents the overt action or predisposition toward action directed toward that object. Though perspectives may vary, commonalities among the viewpoints regarding attitudes are evident. Thus, attitudes can impact what an individual perceives and therefore impacts knowledge gains. Gaining good knowledge is a prerequisite to any individual aimed at boosting transformation of attitude from negative attitude to be positive attitude. As described in the concept of Notoatmodjo (2005), a complete whole of attitude, knowledge, insight, belief and psychological condition have pivotal roles to transform positive attitude to perform effort in preventing anemia.
Effectiveness of Booklet of Anemia on the Hb Levels of Respondents
Results of the study at the State Senior High School 1 KutalimBaru in Deli Serdang revealed there were significant differences of Hb levels of adolescent girls between the intervention group (treatment) and the control group that the booklet gave significant impact to the knowledge, behaviors and practice in preventing anemia.
The most important determinants of anemia among respondents observed in this present study were menstrualtion per month and misunderstanding of practice of dietary habits and consumption of fast food. This coincides with the study of Arini et al. (2017) in Bangli regency, Bali, Indonesia, that iron supplementation at a dose twice a week for 3 consecutive months could decreased the prevalence of anemia in teenage girls as much as 24.9% with the increase of Hb levels ranged from 142 to 220 g/dL Moreover, it is also consistent with the study of Hamal et.al (2018) in Nepal that assessed the prevalence of anemia and its associated factors among school adolescent girls in Baglung municipality in which adolescent period is more vulnerable among girls due to rapid growth, dietary insufficiency, menarche, excessive menstrual bleeding and other acute infection like worm infestation which may demand high iron supplementation to maintain the iron level in the body.
Results of this present study are compatible with those of the study of Jalambo et al. (2017) in Palestine that nutrition education intervention has an impact on improving knowledge, attitude and practices of iron-deficient female adolescents compared with the control group and suggested to adopt and integrate nutrition programme with comprehensive intervention programmes to target iron deficiency anemia among adolescents at various levels. Therefore, the school health program is a potential strategy to increase the iron status as well as improving the general health and nutritional status of student adolescent girls (Kurniawan et al., 2006) . This fact coincides with the report of WHO (2011) that the need of iron supplementation to restore loss iron for adolescent girls during menstruation was 12.5-15 mg per month or 0.4-0.5 mg per day. This is compatible with results of the National Household Health Survey in 2012 that the majority of individuals who had anemia were 57.1% in the category of 10-18 years of age (Ministry of Health of the Republic of Indonesia, 2013). This is due to rapid pubertal growth with sharp increase in lean body mass, blood volume, and red cell mass, which increases iron requirements for myoglobin in muscles and Hb in the blood. Iron requirement increases two-to threefolds from a preadolescent level of ~0.7-0.9 mg iron/day to as much as 1.40-3.27 mg iron/day in adolescent girls (WHO, 2011) .
Health management for preventinganemia by giving iron supplementation to fertile women still provide priority to pregnant women by giving 90 tablets that contain iron element during pregnancy in pregnant women. It is wise that this approach can also be practiced to adolescentgirls considering to the fact that adolescentgirls will be prospective mothers to anticipate early anemia cases by consume tablets that contain iron element once a week during menstruation (Ministry of Health of the Republic of Indonesia, 2014).
Conclusions
Based on results and discussion of the study concerning the effectiveness of booklet of anemia on the behavior of adolescentgirls pertaining to anemia at the State Senior High School 1 Kutalim Baru in Deli Serdang, in 2018, the authors of this study drew the following conclusions: 1) Booklet gave significant impact to the improvement of knowledge of anemia.
2) Booklet gave significant impact to the improvement of attitude of anemia.
3) Booklet gave significant impact on the improvement of hemoglobin levels.
Suggestions
To Medan Health Polytehnic, Ministry of Health
It is hoped for health institutions to increase and to distribute up-date health guidance pertaining to behavioral changes regarding anemia among adolescent girls.
To State Senior High School 1 Kutalim Baru of Deli Serdang Regency
It is expected to motivate and to practice continuously counseling pertaining to anemia among adolescent girls at the State Senior High School 1 KutalimBaru ofDeli Serdang Regency by practicing healthy behaviors regarding consumption of balanced nutritious foods and tablets that contain iron element once a week.
Furter Studies
To perform further studies pertaining to anemia by adding more other variables related with the practice of booklet of anemia for adolescent girls in enhancing their healthy behaviors, such as menstruation, eating behaviors, resting pattern and other healthy behaviors associated with anemia.
